Nucleic acid hybridization has become an important complement to the classical methods and to the recently developed immunoassays in virus diagnostics. In papillomavirus infections, which have a strong correlation with genital cancer, this is currently the method of choice for the identification of the pathogen because these viruses cannot be detected by isolation in cell cultures and no reliable assays for the detection of specific antigens have been developed. At the moment, nucleic acid hybridization is the only direct method for screening of hepatitis B virus infectivity (for a review, see reference 9) .
Hybridization methods in current use utilize radioactivity as a detection system. This is one of the major drawbacks of these techniques, and it prevents their distribution to hospital laboratories. To overcome this problem, a number of different methods have been developed for nonradioactive labeling of DNA probes (8) . These include assays based on biotin-streptavidin-enzyme systems as well as direct labeling of DNA.
Time-resolved fluorometry offers a highly sensitive method for detection of lanthanides which can be used in the development of nonisotopic diagnostic assays (12) . We describe here the use of europium (Eu3+)-labeled DNA probes in an assay which can be used for detection of microbial DNA in clinical specimens.
Technical details for labeling of purified whole adenovirus DNA with europium (Eu3") chelates will be described in detail elsewhere (P. Hurskainen et al., manuscript in preparation). Briefly, purified adenovirus type 2 DNA was transaminated as described by Viscidi et al. (16) . After dialysis and concentration, the derivate was reacted with an isothiocyanate analog of europium chelate (W 2014). The excess of unreacted chelate was removed by gel filtration on a Sephadex G50 column (Pharmacia Fine Chemicals, Uppsala, Sweden). The structure of a labeled nucleotide is shown in Fig. 1 15 ,uM 2-naphtoyl trifluoroacetone, 50 F.M tri-n-octylphosphine, and 0.1% Triton X-100) was added onto filter pieces in test tubes, which were shaken for 10 min at room temperature. The solution was then transferred to new tubes, and the fluorescence was measured by using a time-resolved fluorometer (Arcus 1230; LKB-Wallac, Turku, Finland). Selected stool and nasopharyngeal specimens (10 of each) were coded and tested with time-resolved fluoroimmunoassay for adenovirus hexon antigen (4) and by hybridization with Eu3+ and 32p probes as described above after pretreatment with proteinase K and phenol (5) .
The probe labeled with Eu3+ was stable during denaturation by boiling at neutral pH, as well as in the hybridization conditions described above. The sensitivity of the Eu3+ probe in the detection of various amounts of adenovirus DNA was compared with that of the 32p probe. The sensitivity of both systems was in the range of 10 to 100 pg (Fig.  2) .
To evaluate the applicability of the Eu3+ probe system for the diagnosis of viral infections, we analyzed 20 selected clinical samples for the presence of adenovirus with three parallel methods, including radioactive and nonisotopic hybridization tests and time-resolved fluoroimmunoassay, for adenovirus hexon antigen ( Table 1 ). All of the assays gave equivalent results when used to estimate the positivity and negativity of specimens.
Nucleic acid hybridization methods have recently become an important tool in medicine for the detection of both clinically important pathogens and inherited diseases. This can be easily understood because gene technology offers several advantages when compared with many other current methods. Both cloned nucleic acid sequences and synthetic oligonucleotides can be produced economically today in large quantities. The major problem in the hybridization assays concerns the labeling of these probes. Although several different approaches have been introduced, none of these can be considered an universal solution to the prob- (6) introduced dUTP analogs containing biotin molecules covalently bound to the C-S position of the pyrimidine ring. This type of molecule can be used as a precursor in a nick translation reaction (7) . A corresponding product can also be obtained by using photoactivated biotin derivatives (3) . The probe molecule containing biotin can be specifically detected with streptavidih which is coupled to an enzyme. The use of these color reactions with biological material has the drawback that many clinical specimens are colorful and produce high backgrounds. Modified probe molecules which can be detected immunologically (14) , as well as proteins directly bound to DNA (10), have also been used. In addition, applications based on fluorescence have been reported (1) .
Time-resolved fluorometry has previously been applied in the detection of DNA hybrids by using immunological detection of modified nucleotides (13) or Eu3+-labeled streptavidin which reacts with the biotinylated probe molecule (2) . The ideal system would, however, be direct labeling of DNA to circumvent all of the protein-DNA interactions which complicate the system. We used a recently described probes. Various amounts of purified adenovirus DNA were tested by nucleic acid spot hybridization assays using the two probes. The results are expressed as counts per second after measurement in a time-resolved fluorometer (A) and as counts per minute after scintillation counting (B). Our results show the applicability of time-resolved fluorometry in microbial diagnosis and indicate that this system can be developed further for viruses where no reliable antigen assays are presently available (e.g., papillomaviruses). The method is versatile, and a similar test can also be applied to the detection of bacteria and parasites.
The test system included phenol extraction of specimens and transfer of filter pieces into separate test tubes after hybridization. These steps are inconvenient in routine use and, therefore, improvements should be made for both sample preparation and detection protocols. Our 
